Progressive multifocal leukoencephalopathy: molecular biology, pathogenesis and clinical impact.
The human polyomaviruses JC virus (JCV) and BK virus (BKV) have long been known as onco- and neurooncogenic. Interest in their oncogenic potential has reemerged with the discovery of simian virus 40 DNA in human brain tumors including the pituitary as well as in bone tumors and mesotheliomas. The only human disease caused by an infection with the human polyomavirus JCV is progressive multifocal leukoencephalopathy (PML) characterized by a lytic infection of oligodendrocytes with consecutive demyelination. Malignant transformation of cell lines appears to be caused by a complex interaction of the viral large T (tumor) antigen with several transcription factors and tumor suppressor proteins such as p53 and the retinoblastoma protein. PML, once an extremely rare disease, has become much more frequent in the western world owing to the AIDS pandemic. An exceedingly complicated, cell-, tissue- and species-specific pattern of protein-DNA interaction and negative as well as positive feedback regulation by at least a dozen proteins and possibly mutations in the JC viral promoter-enhancer region govern host range and development of PML. The intricate molecular and immunological prerequisites ultimately leading to PML in humans have not yet been completely elucidated.